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The taxonomic properties of strain DC2a-G7 T , a Gram-negative, ovoid to rod-shaped, gellan gum-lysing bacterium, were examined. The 16S rRNA gene sequence similarity showed that DC2a-G7
T is a member of the phylum Verrucomicrobia and the closest type strain of a species with a validly published name is Verrucomicrobium spinosum DSM 4136 T , with a sequence similarity of 91.2 %. In addition to this similarity value lower than 95 %, the absence of prostheca, the orangey-red colony colour and the compositions of the major menaquinones and polar lipids also supported the differentiation of this bacterium from the genus Verrucomicrobium. Here, we propose the name Roseimicrobium gellanilyticum gen. nov., sp. nov. for the isolate. The type strain of Roseimicrobium gellanilyticum is DC2a-G7 T (5NBRC 108606
The phylum Verrucomicrobia (Hedlund et al., 1997; Hugenholtz et al., 1998) is one of the primary lineages within the domain Bacteria. Although the number and diversity of Verrucomicrobia isolates have recently increased as a result of advances in cultivation methods (Janssen et al., 1997 (Janssen et al., , 2002 Sangwan et al., 2004 Sangwan et al., , 2005 Stevenson et al., 2004; Yoon et al., 2007a Yoon et al., , b, 2008 Yoon et al., , 2010 , the classification of these strains remains ambiguous due to the difficulties in cultivation (Yoon et al. 2010) . Therefore, it would be useful to obtain more Verrucomicrobia isolates to elucidate their classification as well as to reveal their genetic diversity and ecological functions. In this paper, we describe a novel genus and species of the family Verrucomicrobiaceae of the phylum Verrucomicrobia, represented by strain DC2a-G7 T (5NBRC 108606
In our previous study, we established consortia of Chlorella vulgaris NIES-227 (a green microalga) and bacteria originating from soil . Strain DC2a-G7 T was isolated from one consortium by the following method. MC3 medium (Table S1 , available in IJSEM online), a modification of C medium (Ichimura, 1971) , supplemented with 1.5 % agar was autoclaved and remained unsolidified at~3 8 u C. A 5 ml volume of a pure culture of C. vulgaris NIES-227 (3 weeks after subcultivation) was added to the unsolidified medium, gently mixed well, poured onto sterile Petri dishes and kept at room temperature until solidified. Algal cells increased in the medium, and the colour of the plates turned light green, generally within 2-5 days. The bacterial culture fluid was collected from one consortium, diluted and inoculated onto Chlorella-containing agar plates. Two weeks after inoculation, strain DC2a-G7 T was discriminated from the others by its orangey-red colony colour. It was found that this strain grows on liquid and agar-gelled medium R2A (Seviour et al., 1994) and MMB (Staley & Mandel, 1973) , but not on those of nutrient broth (Difco). In addition, because strain DC2a-G7
T lyses gellan gum, the surface of the gel around the colonies sagged locally when this strain was cultivated on gellan gum-gelled media of R2A, MMB, MC3, etc.
Gram staining was performed as described by Gerhardt et al. (1994) . Cell morphology was observed from micrographs ( Fig. 1) taken by JEOL Datum using transmission electron microscopy with negative staining, with cells grown for 1 week at 30 u C on a 1.5 % agar plate of R2A and MMB media. These results are indicated in the species description.
Crude DNA was extracted from the strain according to the protocol of Ashida et al. (2010) and used as a template for subsequent PCR. The almost-full-length 16S rRNA gene was amplified by PCR with the primers 27F and 1492R (Lane 1991) under the same reaction conditions as described by Saito et al. (2008) , with Biotaq DNA polymerase (Bioline) and a thermal cycler GeneAmp PCR system 9700 (Applied Biosystems). The amplified products were purified by MicroSpin S-400 HR columns (GE Healthcare Biosciences) and directly sequenced as described previously (Saito et al., 2008) . The determined 16S rRNA gene sequence of strain DC2a-G7
T was a continuous stretch of 1457 bp.
The closest relative of strain DC2a-G7 T within species with validly published names was searched for as previously reported (Thi Vu et al., 2010) ; Verrucomicrobium spinosum DSM 4136
T was the most closely related type strain, with a sequence similarity of 91.2 % calculated by EMBOSS Matcher (Huang & Miller, 1991) . This value is low enough to describe a new genus represented by DC2a-G7 T (Martinez-Romero & Caballero-Mellado, 1996) . The 16S rRNA gene sequences were aligned based on the secondary structure using the SILVA SINA Webaligner (Pruesse et al., 2007) and imported into MEGA 5 (Kumar et al., 2008) . The alignment was checked and distances (according to the Kimura two-parameter model) and clustering with the neighbour-joining and maximum-likelihood methods were determined by using bootstrap values based on 1000 replications. As a result, strain DC2a-G7
T was shown to be a member of the family Verrucomicrobiaceae under the order Verrucomicrobiales, the class Verrucomicrobiae (subdivision 1) and the phylum Verrucomicrobia (Figs 2 and S1). DNA-DNA hybridization was not performed because the 16S rRNA gene sequence similarities between strain DC2a-G7
T and the other bacterial species with validly published names were at most 91.2 % (cf. Stackebrandt & Goebel, 1994) .
The respiratory quinone system and cellular fatty acid composition of strain DC2a-G7 T after 3 days of cultivation at 30 u C on R2A agar medium were analysed under the same conditions as described previously (Katsuta et al., 2005) , by using a gas chromatograph GC6890 (Hewlett Packard) equipped with a 25 m60.2 mm Ultra 2 Capillary Column (Agilent 19091B-102E). The fatty acids were identified with MIDI Sherlock version 4.0 and the TSBA40 database. The respiratory quinones were identified as menaquinones MK9 (10.3 %), MK10 (82.5 %) and MK11 (7.2 %). The major fatty acids were C 16 : 0 (23.3 %), anteiso-C 15 : 0 (23.1 %), C 16 : 1 v5c (22.8 %), iso-C 14 : 0 (14.2 %), C 14 : 0 (4.5 %) and C 15 : 0 (3.5 %)., iso-C 16 : 0 , C 17 : 0 , C 14 : 0 3OH / iso-C 16 : 1 I and C 18 : 0 were also detected. Strain DC2a-G7
T and V. spinosum DSM 4136
T (Schlesner, 1987) have many common menaquinones and fatty acids (Table 1) .
For polar lipid analysis, strain DC2a-G7
T was grown in a liquid R2A medium on a rotary shaker for 3 days at 30 u C. Polar lipids were analysed by TLC, as described by Hamada et al. (2010) , using chloroform/methanol/water (65 : 25 : 4, by vol.) in the first direction and chloroform/acetic acid/ methanol/water (80 : 15 : 12 : 5, by vol.) in the second direction. The predominant polar lipids of strain DC2a-G7
T were phosphatidylethanolamine and phosphatidylglycerol (Fig. S2) ; these are different from those reported for V. spinosum DSM 4136 T (phosphatidylmethylethanolamine and phosphatidylglycerol) (Schlesner, 1987) (Table  1) . Minor or trace amounts of diphosphatidylglycerol and an unidentified glycolipid were also detected.
The G+C content of chromosomal DNA was determined, as described by Mesbah et al. (1989) , using reverse-phase HPLC. The DNA G+C content of strain DC2a-G7 T was 60.1 mol%, which is slightly higher than that of V. spinosum DSM 4136 T (58-59 %) (Schlesner, 1987) .
Oxidization of substrates, tolerance to 1, 4 and 8 % salinities, growth at pH 6 and 5 and resistance to antibiotics were examined in two repetitions by Biolog Gen III MicroPlate (Biolog) with 1 week of incubation. This period of time was necessary for the positive control to clearly become positive. Growth on saccharides was 
Roseimicrobium gellanilyticum DC2a-G7 T (AB552861)

Verrucomicrobium spinosum DSM 4136 T (X90515)
Prosthecobacter fusiformis ATCC 25309 T (U60015)
Rubritalea marina DSM 17716 T (DQ302104)
Persicirhabdus sediminis KCTC 22039 T (AB331886)
Roseibacillus ishigakijimensis KCTC 12986 T (AB331888)
Luteolibacter pohnpeiensis KCTC 22041 T (AB331895)
Haloferula rosea KCTC 22201 T (AB372853)
Akkermansia muciniphila ATCC BAA-835 T (AY271254)
Opitutus terrae JCM 15787 T (AJ229235)
Chlamydia trachomatis ATCC VR-571B T (D89067) examined by cultivation of DC2a-G7 T on MC3 agar medium supplemented with each of the following: Dglucose, D-galactose, D-fructose, D-glucuronic acid, Dmannose, L-rhamnose, D-xylose, D-sorbitol, glycerol, pyruvate, and the following polysaccharides starch, curdlan, cellulose (soluble), gellan gum, xanthan gum and galactomannan. Catalase activity was determined by bubble formation in a 30 % H 2 O 2 solution. Oxidase activity was determined using cytochrome oxidase test paper (Nissui Pharmaceutical). The temperature range for growth was determined by cultivating the strain in R2A liquid medium at different temperatures. The results of the above physiological tests are given in the species description.
Description of Roseimicrobium gen. nov.
Roseimicrobium (Ro.se.i.mi.cro9bi.um. L. adj. roseus rosecoloured, rosy; N.L. neut. n. microbium a microbe; N.L. neut. n. Roseimicrobium, a rose-coloured microbe).
Cells are ovoid to rod shaped (Fig. 1) , single, unbranched, non-motile, non-gliding and stained Gram-negative. Aerobic. Chemo-organotrophic. The major respiratory quinone is menaquinone MK-10. The major fatty acids are C 16 : 0 , anteiso-C 15 : 0 , C 16 : 1 v5c. The predominant polar lipids are phosphatidylethanolamine and phosphatidylglycerol. The DNA G+C content is approximately 60 mol%. The type species is Roseimicrobium gellanilyticum. The differentiation of this genus from phylogenetically closely related genera is summarized in Table 1 .
Description of Roseimicrobium gellanilyticum sp. nov.
Roseimicrobium gellanilyticum [N.L. neut. n. gellanum, gellan; N.L. neut. adj. lyticum (from Gr. neut. adj. lutikon), able to loose, able to dissolve; N.L. neut. adj. gellanilyticum, gellan-dissolving].
The bacterial cells stained Gram-negative and are non-motile, non-gliding, single, unbranched, ovoid to rod shaped, with a slightly wrinkled surface (Fig. 1) , 0.9-1.5 mm in diameter and 2.0-4.5 mm in length. Forms orangey-red to reddish-pink colonies with smooth, convex and circular surfaces after 1 week of cultivation at 30 u C on R2A agar and MMB agar media. The respiratory quinones are menaquinones MK-9, MK-10 and MK-11. The major fatty acids are C 16 : 0 , anteiso-C 15 : 0 , C 16 : 1 v5c, iso-C 14 : 0 , C 14 : 0 and C 15 : 0 . The predominant polar lipids are phosphatidylethanolamine and phosphatidylglycerol, and diphosphatidylglycerol and an unidentified glycolipid are detected as minor or trace lipids. The DNA G+C content was 60.1 mol%. Grows well at 26-30 uC, can grow at 20 u C and does not grow or hardly grows at 4, 10, 37 or 42 u C. Grows in medium at pH 6-7.5 but not at pH 5; can tolerate 1 % salinity but not 4 %. Sensitive to guanidine HCl, niaproof 4, tetrazolium violet, tetrazolium blue, lithium chloride, potassium tellurite and sodium bromate. Insensitive to 1 % sodium lactate, troleandomycin, lincomycin, vancomycin, nalidixic acid, aztreonam, fusidic acid, D-serine, rifamycin SV, minocycline and sodium butyrate. Isolated from an artificial consortium of C. vulgaris (green alga) and a mixed population of bacteria originating from (Takeda et al., 2008) . The other data on Verrucomicrobium and Prosthecobacter were obtained from Hedlund (2010) .
soil. Type strain is DC2a-G7 T (5NBRC 108606 T 5DSM 25532 T ).
